PCT/SE02/00681 

13 

Claims 

1 /Method forr^lll free 

'between a refuelling :gun Jiozzle for fuel dispensing -and a xoupling piece :of Ihe fuel 
5 Teceiving object, fhrough which fuel is provided to a fuel container, detecting a pre- 
determined :fuel level and automatically interrupting rthe fixel flow when said levelds 
detected, 

characterized Un rthat :a level -deteetionsignalling configuration is -established :by 
moving ihe rgun (1) into position for ^establishment :of Ihe liquid-tight connection. 
"1 0 2. Method according to xlaim 1 , characterized in lhat signals (26') for detecting 
said predetermined level are transferred :to the fuel container (7) from means (26, 
27) .carried and supported by Ihe ^un . 

3 . Method according to claim 1 or 2, characterized tin Ihata signal corresponding to 
detection of saidpredetermined level is transferred to Teceiving means (28, 29), rear- 

15 Tied and supported iby the ^gun for furtherprocessing. 

4. Method according .to ;claim 1 , 2 :or 3 , characterized 'in that said predetermined 
level is detected :by means of :optical signals. 

5 . Method according to claim 4, characterized Jn "that optical signals (26 ') are 
transferred from an optical iibre (26) and lens (27) arrangement on the .gun and opti- 

20 cal signals are .received 'by an optical fibre (28) and lens (29) arrangement omthe 
gun. 

6. Method accordingto claim4 or :5, characterized in that optical signals, prefera- 
bly in ihe form of visible light, are transferred to reflection means (29', 37) in the 
container, the reflection means being arranged to reflect the optical signals when the 

25 fuel level has not reached the reflection means and to transmit a considerable part of 
the optical signals when the fuel has reached the reflection means due to a change in 
refractory configuration, and in, that the change in reflected signal is taken as an in- 
dication for the fuel to have reached the predetermined level. 

7. Method according to claim 6, characterized in obtaining a certain deviation be- 
30 tween transferred optical signals and reflected optical signals by the reflection 



^ ^03/080500 



WO 03/080500 




PCT/SE02/00681 



14 



means so that means for transfer (26,27) and means for receiving (28,29) can be 
positioned :close together on .the gun, a preferred distance (d) between said means 
:being about:6 mm:s. 

.8. Method according to :claim 6 or7, .characterized in, thatTeflection of transferred 
:5 optical signals is obtained :bya prism and "lens arrangement (37) preferably ihaving 
ran ^reshaped xoniiguration and being diesigned:so that approximately the :same Te- 
ilection properties are Obtained irrespective .ofwhere along said arrangement (37) 
transferred optical signals are .comingin, whereby the gun may Reapplied and 
turned -within :a rcertain angle interval (3 8) substantially maintaining the .effective 
.1 0 refl ection properties . 

3. Method according to anyone of :claims 6, 7 or 8, characterized iin that, .-reflection 
is obtained :by at least one :ciibe:corner prism (39). 

:i 0. Method according to xlaim 9., (characterized 3n that Teflecfion is obtained ;by at 
least three ciibe,corner prisms arranged in a tow. 
1:5 .li . Method according to anyone of claims 9 or 1 0, characterized "in that each cube 
:corner prism is provided ^vvith .complementary optics (41 ) "in the form oftwolens 
parts (42,43) for obtaining a deviation :between transferred opticalsignalsandxe- 
fleeted optical signals and for concentration of the reflected opticail signals. 

12. Method according to claim 8, .9, 10 or .1 1 , characterized 3n, that opticaLsignals 
20 .are transferred through a slit (35) on the fuel receiving object :side of the connection, 

the slit being fixed in relation to the reflection means, the slit setting said angle .in- 
terval. 

13. Method according to anyone of claims 1-12, characterized in, that complete 
and secure connection between the nozzle and the coupling piece is detected by 

.25 means of the level detection signalling configuration, which is not fully established 
until said connection is completed. 

14. Method according to anyone of claims 1-13, characterized in, that completed 
and acceptable connection between the nozzle and the coupling piece is indicated by 
a mechanical indication and release arrangement of the gun by moving a release 
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knob (9)from a release position to a coupling position, release of the connection 
being initiated by an operator pushing .said knob back to .the release position. 
15 /Method accordingto claim 14,uiharacterjzed:in;:^ 

are stopped from :being communicated to further processing 'by shutter means (44) of 
5 alinkajearm (14) arrangement for thelcnob -when rsaidlcndb as m the release posi- 
tion, rsaid communication :being opened :by moving .said shutter means ^when the 
"Jcnob iis moved to said coupling position. 

16 . Method according to anyone of the proceeding claims , characterized In , that 
the fuel connection^between the nozzle and the .coupling piece is rqpened an rsucces- 

.1 0 si ve .steps :during the coupling procedure,iso that the nozzle :opens the coupling piece 
-whereafter the coupling piece .opens the nozzle, andvice -v.ersa-when ;closing,.:so that 
the nozzle :is closed first whereafter the coupling piece is closed. 

17. Method according to anyone .of claims -6-1 6, characterized :in, carrying the xe- 
flection means :by a fuel pipe (8) , through wliich fiieHs -entereddnto the fuel con- 

15 tainer and which -ends 'below ,said predetermined fuel level (8'). 

1 8. Method according to anyone of thepreceedingclaims 5 ;characterized'in, a two- 
way optical communication :between an object optical communication unit (45) and 
an optical control and communication unit (32). 

19. System for spill free refuelling comprising means for establishing a liquid tight 
20 connection between a refuelling gun nozzle for fuel dispensing and a couplingpiece 

of the fuel receiving object, through which fuel is intended to be provided to a fuel 
container of said object and further comprising means for detecting a predetermined 
fuel level and for automatically interrupting the fuel flow when said level is de- 
tected, characterized in that a level detection signalling configuration is arranged to 
25 be established by means of moving said gun (1) into position for establishment of 
the liquid tight connection. 

20. System according to claim 19, characterized in that means (26, 27) carried and 
supported by the gun are provided for transferring signals (26') for detecting said 
predetermined level (8 5 ) to the fuel. container (7). 
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21. System according to claims 19 or20, characterized in thatTeceivingmeans (28, 
29) carried and .supported by thejgun -are provided for receiving .a signal correspond- 
ingto detection ofisaidpredeterminedlevel (8*) for further processing. 

22. System according to claims 19,20 or 21 /characterized 3by optical signals (26') 
5 for detecting saidpredeterminedlev.el, 

23 . System according to claim 22, characterized 3>y an :qpti cal fibre (2 6) andlens 
(27) arrangement on ihe^nforlcansfeiTing:qptical detection ^signals (26*) andan 
optical fibre (28) and liens (29) arrangement :on the jgun f orreceiving :qptical -signals. 

24. System according to claim 22 ;or 23 characterized :by reflection means (29 \ 
10 37) arranged in the container (7) for Teceiving:qpficalisignals, preferably in the form 

of visiblelight, transferred to the container,! he xeflectionmeansbeing arranged to 
reflect the opti cal .signals -when the fuel levdl lias not reached the reflection means 
and to transmit a ^onsiderablepart :of the.qptical signals -when the fuel *has reached 
the reflection means due to a change in refractoiy configuration and in .that the 
15 change in reflected signal is taken as an indication for the fuel to have reached the 
predetermined level . 

25 . System according to claim 24, characterized in that the reflection means are ar- 
ranged so that a certain de viati on between transferred optical signals (26 ' ) and re- 
ilected optical signals is provided, :so that means for transfer (26,27) and means for 

20 reception (28, 29) may"bepositioned closeto_gether,on:the;gun 5 apreferred distance 
(d) between said means being about 6 mm. 

26. System according to .claims 24 or 25, characterized .by aprismand lens ar- 
rangement (37) for reflection of transferred optical signals (26') preferably having 
an arc-shaped configuration and having the same or approximately the same reflec- 

25 tion properties irrespective of where along said arrangement transferred opticaLsig- 
nals are coming in, whereby the gun may be applied and turned within a certain an- 
gle interval (38) substantially maintaining the effective reflection properties. 

27. System according to claim 24, 25 or 26, characterized by at least one cube cor- 
ner prism (39) comprised by the reflection means. . 
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28. .System according to claim 27, characterized .by .at least three .cube corner 
prisms arranged in -a, preferably arc-shaped, tow comprised :by. said reflection 
means. 

29 . System according to xlahn 27 or 2 8 , characterized in that *:each .cube :corner 

5 prism is provided ^w.ith .complementary optics (41 ) in Hie form :of a lens arrangement 
for obtaining :aiiev.iation:between transferred optical signals (26');andTefIected:op- 
tied .signals (28*) and^br;concentration:oflheTeflected:qptical signals. 
3 0 . System according to tlaim 29, characterized in lhat :said :complementaTy optics 
comprise two Jens parts (42, 43) arranged :on -atop :suif ace (40) ofarcubexomer 
10 prism, :eachpart~being:aporti on of alensandfsaidpartsabutting.each otherwith 

their central portions (42 \, 43 ') and rbeing arranged :so that optical signals ;comrng in 
against onepartHs-Teflectedthrough:the other part, the pptical axes of the two parts 
•being off-set -with xespect to -each other andthe .center (39') of theprism. 

31 . System according to :claim 30,;characterized in that the general ^configuration 
15 of the two lens parts are off-spherical, onelDeing spherical and :one rbeingxylindrical 

or :both 'being ;off^spherical to a :certain -extent dn order to accumulate lack :of toler- 
ances with Tespect to positioning of the optical signal transfer arrangement. 

32 . System according to anyone of claims 26-31 , ^characterized *by a :slit (35) on the 
fuel receiving side of the :connection, through which :the optical signals (26 '-,28') 

20 are intended to pass, :said. slit preferably being arc shaped and :being fixed in relation 
to theTeflection means and.setting said angle interval. 

33. System according to :anyone of claims 19-32, characterized by means (28,44) 
for detecting complete and secure connection between the nozzle and the coupling 
piece by means of the level detection signalling configuration, said configuration 

25 being fully established when said connection is completed. 

34. System according to anyone of claims 19-33, characterized by a mechanical 
indication and release arrangement of the gun for indication of complete and accept- 
able connection between the nozzle and the- coupling piece, by moving a release 
knob (9) from a release position to a coupling position and release of the connection 

30 being initiated by an operator pushing said knob (9) back to the release position. 
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35. System according to claim 34, characterized in that the release knob (9) is sup- 
ported :by a .linkage arm ( 14) arranged to co-act ™ith arelease ring (17) tiltably con- 
nected loan nutersleeve (18) of:thenozzle,isaid .sleeve being intended to:be moved 
towards the .coupling piece in relation lo Ihe .release ring and an inner nozzle part 

5 (20) during Ihe nozzleand couplingpiece connection procedure, -whereby .the .re- 
lease ring is lilted and levelled out against a .connection sleeve (21 ) of said inner 
nozzl epart and ^whereby Ihe release ring lurns ihe linkage arm and Ihe ".knob lo sai d 
couplingposition and inlhat, dufingrelease :of Ihenozzle from Ihe coupling piece, 
Ihe linkage arm, :by an operator pressing Ihe rkndb lo :sai d Tel ease position , "being 
10 arranged loiilt Ihe release ring, -which :due lo "its attachment lo Ihe outer .sleeve is 

arrangedlo push Ihe connection isleeve lowards Ihe nozzle free^end and Ihereby re- 
leasing Ihe coupling piece irom Ihe nozzle . 

36. Systemaccordinglo claim 34 or 35,:characterized :by :shutter means (44) of a 
Jirikage arm arrangement for said 3aiob , :by means :of which reflected optical :signals 

1:5 are stopped from being communicated lo further processing when said knob is in Ihe 
release position, and inlhat said communication is opened :by mo ving said shutter 
means when Ihe Jcnob is moved to said coupling position. 

37. Systemaccordinglo anyone of claims 19-36, characterized in that Ihe fuel 
connection between the nozzle and the coupling piece is arranged so lhat.it is 

20 opened insuccessive .steps during the coupling procedure, Ihe nozzle being arranged 
to open 

.the coupling piece and the coupling piece being arranged to open the nozzle there- 
after and vice versa when closing, the nozzle being closed before the coupling piece 
being closed. 

25 38. System according to anyone of claims 19-37, characterized in that a fuel pipe 
(8) is provided, through which fuel is intended to be entered into the fuel container, 
said pipe acting as a support for the reflection means (29') and ending below said 
predetermined level (8'). 

39. System according to anyone of claims 19-38, characterized. by a two-way opti- 
30 cal communication between an object optical communication unit (45) of the fuel 
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receiving object carried by the object .and an optical control and communication 
.central omit (32). 

-40. ^System -according to xlaim 3.9, xharacterized :in that said two-way optical xom- 
munication is arranged :by means :of light decoding and a communication prism (46) 
:co-acfing with a dual :qptical xommuriication fibre (47) connected to the object .opti- 
cal xoramurii cat ion omit (45). 

■41 . Method fforrdetectingapredeternndnedliquidiuer-level comprising detecting. the 
liqnidlevel nn a rcontainer ffortheliqiiid and producing an dndicationisignal -when 
saidlevel : is reached, xharacterized :by the steps :of 

«• arranging a transparent prism arrangement (37) in theliquid:container (7) ; 
«• providing an optical detection signal (26') f alling:in againstsaid prism arrange- 
ment; 

«• reflecting said signal :by the prism arrangement and detecting the reflected signal 
(28'); 

«• .contacting the prism arrangement with the liquid when the predetermined level 
(8 ') :is reached, whereby the refractory configuration ;is changed so that the signal 
to :a considerable .extent Is transmitted Into the liquid instead of being reflected 

<• detecting .the decrease In reflected light. 

42. Method according to claim -41, characterized in that said signals (26'., 28') are 
:beams of 1 ight, preferably visible light. 

43 . Method according to claim 41 or 42, xharacterized by arranging the prism ar- 
range-ment so that a certain deviation takes place when the signal is reflated. 

44. Method according to claims 41,42 or 43, characterized by arranging the prism 
arrangement together with a lens arrangement (41) in an extended arrangement to 
provide reflection and deviation for different positions of the detection signal (26') 
relative to the prism and lens arrangement. 

45. Method according to claim 41, 42, 43 or 44, characterized by reflecting said 
detection signal (26*) by at least one cube corner prism (39). 

46. Method according to claim 4, characterized by arranging at least three cube 
corner prisms in a row. 
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47. Method according to claim 45 or 46, characterized by deviating and concen- 
:trating;the Jightxeflected:by.a cube corner prism (39) : by means of complementary 
optics (4 1 ) :in .the form of two lens parts (42 , 43 ) .arranged :on atop surface (40) of 
ihe prism, thelens parts abutting -:each other :by their central parts (42 '.,43 *), -and 

5 their optical .axes (42",43*")"i>emg off-set with respectto -each ;other and ihexenter 
(3.9"). of .the prism. 

48 . Device for detecting apredetermin ed liquid i&iel level , xomprising means for 
detecting the 1 i quid level and ibr producing an -indication -when s aid level is reached, 
^characterized J>y 

10 - reflection means (29 ') xomprisingalransparentprism arrangement and intended to 
:be disposed in the container; 

- means (26, 27) f orproviding an optical detection signal (26 ') intended to -enter 
fsaid prism arrangement; 

-means (28,29) Tor receiving and detecting reflected detection .signals (28"'); 
15 and in that 

- the reflection means are arranged so that detection signals are reflected, when the 
liquid lias not reached .the reflection means, and are transmitted into the liquid when 
the liquid has Teached the reflection means due to the rchange in refractory .configu- 
ration. 

20 49. Device accordingto claim 48, characterized in that said signals (26' , 28 ') are 
beams of, preferably visible, light. 

.50. Device according to claim 48 or 49, characterized in that said prism arrange- 
ment is.arranged so that a certain deviation is obtained between entering signal (26') 
and reflected signal (28'). 

25 5 1 . Device according to claims 48, 49 or 50, characterized by a prism arrangement 
with complementary optics (41), comprising a lens arrangement arranged in an ex- 
tended arrangement to provide reflection and deviation for different positions of the 
detection signal (26') relative to the prism and lens arrangement. 
52. Device according to claim 48, 49, 50 or .51, characterized in that said reflection 

30 means comprise at least one cube comer prism (39). 
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.53. Device according to claim 52, characterized in that said Teflection means com- 
prises .at least three cube rornerprisms arranged in a, preferably aro-.shaped,Tow. 

54. Device according to :claim 52 .or 53, characterized ibjxomplementary optics for 
deviation and concentration of .signals m ihe form x>ftwx>"lens parts (42,-43) ar- 
ranged on 3 top surface (40):of:a<cube cornerprism (39),ihe'Jens_parts abutting teach 
other : by their thickest .central parts (42',43')and:their optical axes (42",43"):be- 
ing off-set with respect to each .other and the .center (39')coTthe3>fism. 

55. Device according to :claim54,tcharacterjzefliin thatthe :qptical:axis (42' ',43 ") 
of teach "lens (42, 43) falls -within the respective lens material ;on the prism. 

56. Device according to xlaim 54 or 55, characterized r Jn that the '.line :of icut (39'*) 
■between the two lens parts of aprism:is directed to the rotati on xenter of the reflec- 
tion means, these :being arranged in an arc-shaped configuration. 

57. Device according to anyone of .claims 50—56, ^characterized :in that, :due to de- 
-viation -etc., thereflectionmeansarearrangedtoproducetwoispots, one on:each 
side of the signal transfer arrangement (26,27), one of rsaid spots being intended to 
fall on the means (28, 29) for receiving reflected detectionsignals for detection. 

58 . Fuel pipe arrangement, intended to :be arranged in an ientry portion of a fuel 
container and carrying and supporting a coupling piece, arranged to :be .connected to 
a fuel dispensing nozzl e , characterized :in that thepipe (8) terminates in the con- 
tainer (7) a certain distance below ;a predetermined fuel level (8'),;above which the 
container is intended not to be filled with fuel. 

59. Arrangement according to.claim:58, characterized in thatthe fuel pipe and the 
coupling piece (5) are fixed in said entry portion by means of a bracket member (34) 
comprising a slit (35), through which optical communication between means (29') 
inside and means (26, 27, 28, 29) outside the container, respectively, is intended to 
be performed. 

60. Arrangement according to claim 59, characterized in that said bracket member, 
the fuel pipe and the coupling piece together constitute a liquid tight seal of said en- 
try portion. 
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61. Arrangement .according to claim 59 or 60, characterized in that a transparent 
member is arranged :in :said.slit, .sealing said slit in a" liquid-light ^vay. 

62 . Arrangementiaccor.ding to anyone of Claims 59 — :61, xharacterized ;in that the 
iuel pipe is intended to :carry and support optical xeilection means (29 ') for detection 
of said predetermined ffuel level in a position fixable in relation to isaid.slit. 
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